Treatment effects of bisphosphonates on ovariectomy-induced osteopenia in rats: comparison between clodronate and etidronate.
We studied the effects of clodronate and etidronate on bone loss induced by ovariectomy (OVX) in rats. Drug administration was initiated 8 weeks after the surgery and continued for 12 weeks (twice per week, s.c.). Lumbar (L4-L5) bone mineral density (BMD) and femoral BMD in the sham-operated group were increased to 113% and 114%, respectively, whereas those in OVX group were suppressed to 98.8% and 105%. Clodronate significantly restored the suppressed BMD over the entire dose range used (4-25 mg/kg). Etidronate restored BMD only at 4 mg/kg. In a histomorphometric analysis of lumbar vertebrae, both bisphosphonates depressed the amount of labeled surface, which was increased by OVX, to 11.9%-20.1% of the OVX group value for clodronate and to 0.23%-9.7% of the OVX group value for etidronate. The osteoid area was significantly increased by etidronate treatment over the entire dose range (OS/BS, 175%-295%). On the other hand, the osteoid area in the clodronate group did not increase at any dose tested (OS/BS, 38.1%-49.9%). Urinary excretion of deoxypyridinoline and plasma level of osteocalcin were elevated in the OVX group (162%-182% and 123%, respectively), suggesting that OVX enhanced bone turnover. Both bisphosphonates suppressed the bone turnover accelerated by OVX, and the data indicated that both bisphosphonates recovered BMD by means of inhibition of bone resorption. These data suggested that clodronate and etidronate reversed osteopenia induced by ovariectomy in rats. As judged from the dose response of BMD and histomorphometric findings, clodronate showed a wider safety margin than etidronate.